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DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a surface light 
emitting thyristor with a light emitting quantity, that 
it with good external light emitting efficiency by 
forming neck parts between a first electrode region and 
a second electrode region of the first, second and third 
semiconductor layers. 

SOLUTION: Undercuts 42 are provided on both sides of 
the semiconductor layers 22, 23, 24 between an anode 
electrode region 40 and a gate electrode region 41 and 
neck parts are formed on the semiconductor layers 22, 
23, 24. Formation of the undercuts 42 are easily 
performed by etching. A width 1 of such neck parts 43 is 
small as compared with a width L of the semiconductor 
layers 22, 23, 24 so at to enlarge a resistance value of 
the neck parts 43. As a result, an injection current 
from an anode electrode 40 does not flow to the side of 
a gate electrode 41 and an influent current contributes 
to light emitting on the lower part of the anode 
electrode 40. Accordingly, as compared to a conventional 
structure, a light emitting amount increases. 
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[#fFf»#©$SB] 

»H»TO©a«LhK, f&l&S^©SfUl 

i#i©IIE9«iik KS4©iNI|*|cJi±fcfltte>*ufc 
f&l©«£fcs f&3©¥»#8Jrt-f£ttkftfc!&2©® 
« fc SrflitSBWfcfriM' 5 WS^T, 
MBf&l. 12, SK3©¥3tWitt> wem 1 ©«g© 
tittfc ttflBJff 2 ©mfe©§I*fc ©HQ&, < t)«*M»fr*i- 

[fW?92] JBis»W»o«S-hfc, Siitfcfi 
©*i#li:, fB2aMt^©ffS2©¥>g#Sfc, ftl* 

«j£©fg 3 ©¥«#«£. m2mmm<D$&4<D*m#j§ 

J& 1 ©«|g 2: , ft 3 ©¥Wfc« -tlcR tf fejxfc^ 2 ©11 
fc fr« £ 5 BaftlM" y * 9 fc*SV , 

inejbs ©¥»*«■», tragi ©««©«« fcttrejn 

2 ©««©!»*£ ©ram. m^^^i-z r. t 

[ft5ji^3] JKHWOl»Li:K:, S[J2»fi^©J&2 
©¥3H«I£> fU««65©SK3©¥»§WIfc, f&2iS 
«^JM©^(Mfc#£©WK3flUiSjT,, »4©* 

m#m±m&Lttbtiitmi<owmk. 9sa<o#m#m±. 

KKtf £> itfcJR 2 ©«ffi fc *. $ HSSJfclM y * * 

M1ES&2, f&3©¥*#Jltt> 1 ©«l©$i$6fc 

tWBJIS2©mtt©«WEfc©!n»::, <tmf35§r*i-6ifc 
Sr#®fc1-S®3SI3 l £-iM' y 

(D*m#mt, fl*li©f3©¥ift:ii:, 02^ 
«7£©m 4 0>¥WfcV fc a* r (offiicBW $ *u 0 4 (O^ 

fc^tt £>ftfcg& 2 ©mffifc ***.SB»)1MM > y fc. 

ttnEff 3 ©h******, mibis i (onmvm® t stfia» 

2©«g©£g«fc©Wfcs £fc«HR 

[i**g5] **»#©*:»© usvMraifcttLsv* 

fc-#tott«r^*««**^LT«iiH-s fc i h 
fc. *»*SI^K«R9-f ^^AW®ft*^LrltllElW 

m.\.xmi& Vtc g Ejfe*i»3feS«fc:l8V*T, 
**©ft2©miStt, ltIB«Wm«T?*<5^i:frWR4: 



ttLSv^««©J|Sl ©««m***t-*^-< 
HHMM3JIIU #*<f :/?*?■©» 1 ©MWWSSr*© 
jE«FK<acflW*^*< tfcl o©*-f y ^3R^©» 1 © 

fcttK?^ WWfrStfttr^LT* i <omwwm\z.mffi 

U ^o^^^ig^fc^ci^^^gMLT^ 

WiE^g^^r w ©SB 2 ©»m«iSr*fJSi-^ttlB^ 
-f yT-JlHP©*? l ©M*fl«fc«*«j#«fc-cittlfcU 

#^*^(-^©fc»©S«E^SljDi-57'f ^SrlStt 

*ne»36*?-«r, W*S 1 ~ 4 ©wf;h,a»fclB(t©B» 
^yx^iU £©B383te-»M'y**©&l©mffi 

ra, ^s^wd?^ vfcs*fc£*u ffliEE$S3feiMy 

20 **©|&2©«ffitt, |&2©$J#p«^T;fcSwfc£r#® 

[*W©W*I*»W1 

[0 0 0 1] 

ww©jw-aftfif£in #3se<ite* max&'fyx* 

©J: 5*ffi%** : f-©^^3a^?rS*5fcae)©« 

)fc^«^ifl1-5t©t?fc6o 
[0 0 0 2l 

30 5SM5^^-~ K*s«tOev— If^-Y^— K^*pP>fLTV> 
So S^^^-KHft^l^fi: (G a A s , Ga 
P, A 1 GaAs?) ©PN^-a-^fcfiP I NS-g-Sr?g 

*+yr*«feAU *©W&&-©iiSr4C*»363l* 

?Sr*fJffl-rSt>©-efc5o 

[00031 * fc is—py-f k » - ©3§#y-r 

K©rt«lc?W»«r««-fc«3S4:*orv^ 0 feSLt 

m LRm#*itm t a *> > si^^^ j: 5 jt^j- ©*« 
giigrs. *LT^gs©iSE^e>^— ^^aws 

[0 0 0 4] r*tfe*3t^-f*— K. w— y^-f*— K 

fcnc*^^*=-XASr^-rs**m^fcbr, 

•5, vy =«v-c«:-9--f yj*^fcUTHffl'ftSixrv'>5. 
50 mfeitov^rr*. r»3ty>r^— 
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KJ l3gflME£, 167-16 9Ht-IB«S^rv^ 0 

y*9b.n-&) ©s^fltitfs. N^GaAsSig-k^p 
ig-efc^o m^-«jE#tt&iMy**££<i^cs^ 

10 0 0 5] *fc*W«A«, y tr/BV^ 

-CM*L-CV>5„ 0>J;tfi. «fPB 5 P2-2 6 3 6 6 8^-<& 
36 rjgft&ltj , #H¥2 - 21217 o^'&m 
^TW«i«OSIl*feJ * !KWp3-5 5 8 8 
5-%4sm mft • gft^v 5 ;*-— /Wj , 4#H5p3 - 2 0 0 
3 6 4-Sf-2:$ft rjfe«*©|lS*«i5^rS*lfi*tl::«ffli- 
S^-fy^iR^T WJ , 4WM-2 3 3 6 7-fr&* 
r%3t^«J , !|#M 5 P4 - 2 9 6 5 7 9 r^iH 

tt-CV^So *»Sft>li»*if7W ©fllj&gSti: b 
;&© g B**#*3l-eS 5rt -SrftlChlE© ± 5 fcflWP 

[0 0 0 6] 

[3£WtfSfl?2fcLJ;5 fc-TSfWil Ell (a), (b) 

rau ^ -9-3!© p n p N«5t©«£*©ffi3i§}fciM y * * © 

M*mft&& 1 ±Cf*^^feNi««:i 2 4, Pf 
*m#m 2 3 , N»MP*ttJI 2 2 , PftMMMMI 2 1 
t , P 2 1 in;*-- $5-^ ^M-T 5 <fc 5 fcJR* 
SfrfcT J - KUfi 4 0 t , NJgiNMMi 2 2 -hlctf— 
Sy^as«rt-*J:5fc«*S*tfc^— h«*4 1 t 
x.TV^ 0 HI (a) ©flfifcJbfctt, H*L*VV8te# 

tL, ^©JiKA 1 BSi^l 4 O^tftl-J-^-CV*,, ifefttt 
Kiel*, 7/-Kl«40iAlB«140itl«» 

So n»sn*#*k 1 ©*Bicr±, *y-F«* 

[0 0 0 7] r.©£?ftPNPN«^©®»iMy;* 
^m^vvctt, ry — K«fii4 0/5>e.oaEAm»4x El 

1 (a) t^PPT?*-fJ:5^» 9M4 0<oM~FKfai>>o 

•) &A,-e»,5 ( i , -o^-r) . &awm i i 
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[0 0 0 8] r©3S93©@l$te, ±J6©J: 5^raJHSr* 

[0 0 0 9] £©»W©tt©BWri» 3Sft3fcfi£rif;*:£ 
y * * Sr V ^fc g B££3B&%&1t«r« 

[0 0 10] 

m 3 <o¥m#m±.\cm-t btitz.m 2 <omm t a 

*3fc*W y **K*5wr % tttBJBl, IB 2, ^3<D^# 

>f y ^-^c 

[0011] US 1 ^e«^<dS«±{c. & 

20 t> «® 1 it»©f 1 <o^i*i t , m2mmm<D 

2WW5©*4©2f £ 5»ffJii:« s -©)lifcaWI*^ ^4 

[0 0 12] ^e>ld*5S^(i, ^^fetbf^©fc^6©Ltv^ 

40 [0013] ^-f y^-V^fbffrOfcii)© 

b#V^«£E*fcttL* V*1t«E©J(S 1 ©ftiJ^SSSrWI-S 

WWSffiS-?r©ififi?^Si"-5^*< 1 1> 1 o©^-< y 
5S3t»lf^© «> © L # V * ii b t V ^«jSf£©& 2 © 

50 iwflimtt^^s^itsw-tiMkfliBWbfcjs^T-r 




Six, fflrfBBUHtlM P ^^<D»2<0««tt, &2 0MBI 
[0 0 14] 
[0 0 15] 

[H3ffi#!Jl] 0 2 (a) , (b) tt. ^JK« 

y**M\ Ga As <k 9 * 5 N^Wfr 
!WlJ:tGaAsJ:!)45N»*«#i24, P»¥ 

2 3 , Nm*m#m 2 2 , p#¥3M*« 2 1 #s« 

fc:8WS;h/CV*6 0 P»^»#I2 1±fcAuZn < t9 
fcSr/ — KWS4 0* N^I#i2 2ll:AuGe 
Nii!)3!i:5^H«4 1, N»S«l©«BK*y 

[0 0 16] ^HJg^J^tS^*^ VX?K£h\L T 

j — Ywmmk hmmmmtom^, *m&m 2 

2 , 2 3, 2 4 OMIM 4 2 SrKW\ 

12 2, 2 3, 2 4C<ffil»4 3 ^/j&SixTV^» 0 

[0 0 17] r<DJ;5*< Wt*B4 3<0«1 tt. 
12 2, 2 3, 2 4<D*lL^it^T/h£l^-C, <Wb 

4 0^e>(DftA««tt, 02 (a) fc^cH3"C^-f <fc 5 30 

[0018] L=26/iin, 1 =1 0/zm £ bfc*^ 
[0 0 19] 

[SIJK0II2] H3 (a) , (b) B\ ^JKOT 

KDffi^f^f y GaAsi845N^# 
»Rl±tGaAsJ:945N»*»#I24 > 40 
&fM 2 3 , NM¥M&m 2 2 , P 2 1 *s« 

fcSWIStt"CV^5 0 P»*»#«2 1±|!iAiiZnJ:!l 
457/-KtK40, NW^l2 2lCAuGe 
Nii5>iS^hi«4 1, N^SfilOlffil^y 

[0020] #^«<DB#3fc'9->r y **&j:*«f* r 
y-Kmffiffi«£^-b««^*^W-c, ^12 

N»¥»flW 22t PflMMM*W 2 3^K 
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40^- hSfii4 1 i<D«a:il([**:*<*9. iNfy 
x * t b T (Dt«tt«Ht#f L < m £T £ is* h -Cfc 4 o 
[0 0 2 1] ^<DJ:5ftlBii*IB4 4^tttt5rfcfcJ: 

o ¥W**w 2 2 ©tv — K«sn4e h h mmm 

jB4 o^e><oaA«at«:, 03 (a) fc:^p-c*-r j; 5 

[0 0 2 2] ¥**W12 2<0*ST*S1 //m<£>£;*, » 
ii*SB4 4Z>SI£ t «r0. 5 /*mk 363ft5t 

*r±«*(0«3iteH:-<-ci& 1 o%it*:bfc. 

[0 0 2 3] K±©»l*5J:tJ 5 SS2<0|IJfifJtt. 
N^¥3»#*K-tfcU N P N P ©IH*"C¥**S SrflW 
P»¥W#**J:fc:. PNPN<D»?1?*»# 

[0 0 2 4] K-b©*tt«"Ctt, ^NM***©* 

ra— taw brv^ 

»flc»R«ffi^ji:»PN (&SIM3NP) SS^Sr«J«-r 
>f^fcbT<0««*5*ft-^S«lSld s *)5o o£9. 

PN (fcSV^ttNP) -h^bfc^S 
[0 0 2 5] 

[%Ni«l3] *38MOBp»**>f y^^Sr 

[oo26] *-r> *«i6«©ea*«a[**«««>]R 

a*lttBa^*fc»<o*flBI3l»HSrH4lc*-r o SHt*^ 
iLt, »t^y^^T (-2) (+2) ^rffl 

V^ > ffi#3fclM'y**T (™2) (+2) fctt. # 

$ix5o MWG^G^tt, fflSf^ 

[0 0 2 7] »if^SrlBMi-4 4:, 
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t>is^i"</ub%:y. H**1M V *9T (0) fr*> 

V a <V a =V G -i <Vca=V^ 

IftSrigSl-jl^i-^ £ 4: K J; 9 R^T 5 r. t 5 e 
[0 0 2 9] zm^4V*9<DT; — ym<n9 — >'ir 

[0 0 3 0] Von^Vg +V«, (2) 

[0 0 3 1] Stl©iB»*Wy^T (0) a**-^ 

»3fcf->f y^^T (+i) (—2) icHBSfciantos 
m%&yty-4 v (+i) 

[0 0 3 2] 

V<« + V dif >V H + V«, (3) 

Ztn?ft&3lt*4 V (0) , T (+1) tfSflWfc 

✓M* V^/W«ffi£-gUS£. ffiSSftlMy^T (0) » 
*7hte*) *^tt«©«S6*-e* left 5. 
[0 0 3 3] ^©±5K, ^SUKW-CttStt^y — 

[0034] ±Kifc^fc±5*]Kaa>e>, tea^*^ 
i*os * & j: 5 (-tss-rnri. 3&>fcu->r y * 9 <o*^ 
six, aajfe«ffl»3fc«ii**a-*-*-i:*t»**« 

[0 0 3 5] 

[%ttffll4] *»W#e>*»W 3 P2-l 4 

[0036] *n««-ew:. n^mmmojj&t 1^x9 

4*— KSrffiV^fcW(cov^T3*^<5 D *HlSW<oaS7fe 

*53S36^ y *^Wt-J:£3ffi^<D®3§ 

^^T (-2) -T (+2) Hu — yatffi^&iftfcflKfc 
fcftotV^o G- 2 -G +2 te. ffi3HtlMy**T (- 




»I^9-2 8 3 7 9 2 



T (0) fc5EVM*^©^h«ffi#*fcfiTU #P(MH 
l£T (0) ^fedtixSfcbfc^V^— htEtt±#Lt 

[0 0 2 8] 

(1) 

2) -T (+2) ©tivPtt©^— h»K«r*-ro Rl 
SfiMfl £r*T 5 9 4 K Sr*^ * V«tt WH«1E 

io m~fo y^^ory-Ftfe 2# 

[0 0 3 7] Wj^SrfftPJ-T^o £T«n£^n^0 2 # 

/^v^iftj, ffi##i>->f y**T (o) »*>v 
x^z>tir& 0 r©tt3ffiwyx^^#tt^y 

SJEV ffl ^(-5^h^-t-^ts ffi^iRt , 94*— 

— b«£EasSfc*s 0 zi.x&yt^ v *9t (0) (-35 

20 v^^Mff^fttftTU KWBfcT (0) 

[0038] u^bftdse>, 94*— Kwe<z>— 

tt, ##Wtta»6>. «BS*Ttf r *#*»:. T (0) (O* 
*lRl«cb3&Hi^*v\ i-fttot>^— h«*G, «G, fc: 
»U 9*4*— K©jB*l^5Sc4>±dSf9«ffiV di £ (PN 

T (0) <Ofe«KO^- MttG-itt^*- KD-i 

[0 0 3 9] a ^ 9**!V* 0 , tt, ^fi^co 

%%^4 V*9T (1) , T (-1) , %z L"CT (3) 
*5<fcO^T (-3) VfcfipaPSJxS^. rix?>^^ 
*t>^ — ^^«EE«>*t>«v^*^H:T (1) T»*>IK 
T (1) (D^ — V^^Sffi^Gi ©^Mff+V 

^«EE<DffiV^3(l^-ttT (3) V« £ 0^4fg-e 

fc^o t (-D iT (-3) <D*>m&n, ^JV GK + 

40 V d££ iftSo 

[0 0 4 0] £Lta>e>, fe^ny^/^^^ 

bT*5(tfi> »3t*>f y^^T (1) cD^Sr^-V$^:5 

[004 1] 

[hikai 5 ] xm&mits *» k# e> 2-26 

3 6 6 8#^«fcrPB*bfcaBjfe3lEffl»*3611"X*fco 

T N y ^^Srlfflt^ 1 of 

50 [0042] *mMmr>?b%m.w<omm*®.w-*z> fc«> 
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[0043] r.oiajfeiESB83ia6«rt, -Ajy+n* 

T (-1) ~T (2) , ##^ffl!6^m^L (-1) 
~L (2) *>P>^5o y^^-SU^fllJ^ttx ^ 

V^iU j^Ui^T (0) «s*^«g{^fc5i:i-5 

[0 0 4 5] ihfc#L, b«®G-!«)KJ 5 tJ?/V h 

x. (-D ©#*»*it£Ei**&6Jjoi'K 

L (1) ©»*i&*1tffirM&2:J?vi'hfcfcS. 
£.*u&»S>. 3t%*?L (0) ©»lc*»j&it>Stt$&* 

fI-f§-S,„©«EEi*. #5>1~2#/Wh©<6fflt*4. Bft 
SfrPL (0) *$ 

[0 0 4 6] 553tafifttt*#ii*-W#SuJ::i!K-t««Eft 

[0047] r<Daa*fiffl«ft««fcfcv^ 

3fc^Wftv^ J; 5 Ct^^fcSo 
[0 0 4 8] 

[0 0 4 9] H 6 <D@l»fc 3£)fe^£r3o 

fc£ 0 H** »*» : T : L, (~D , L, (-1) , L 
3 (-1) . IBJteSfc^L! (0) , L 2 (0) , L 3 
(0) , JSJtX^L! (~D , L 2 (-1) , U 
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(-1) ^ay^flS**bfc»**^&'«bTV^ 

[o o 5 o] ttf^ttHe^EiKfciaiUT?. i*ffos 

[00 5 1] V^, LEDr5^«©-iR»C&^ 

i*t*.5i, A4cO®£ (#5 2 1 cm) ffi^CD^y V 
10 b«rl 6 Yy h/mm<Dm&^^1r&tz.mz.tem% 
4 0 0 if y KD»^Ml:4^o 

[0052] mmm s ic-osm lt^^m-c^, 

I Cfc±oT*J»S*bTl^5) l-it^ 
in 3 4 0 0 «<D#ftj&S;&i5£ ft 9 . Cft 
20 tf 3 4 0 0«<O««Sr*"rjB«**>** fc«L»3fcl*IIB 
tt. Ifcit© L E D 7 U-f Ktt:^ 1 / 3 4 0 0 i ft 

[0 0 5 3] bd»b»*JlHFB:. Hftttfc^BfoWf*.* 
kJP5Bft»K##*«<ft5«lSldS*>0, i^<£>t^- 
1/3 4 0 0 kttV^*.f£#<DLED:/y ^fcJfc 
##dS®<ftoTb*5fcv^5B8HjSSrJ*oTV^ 

fee 

[0 0 5 4] Ld*Uft3&se>*HJIt«HcJ:Sfc. try Mfc 

30 ^j&VAoTV^fcab, HMffy 8 <0*36*«fcJt^T 1 
*^«>»3fc«FlB«3«i:ftSo Lfe#ot, 
»3te*^»-r««E«:l/ / 3-CJ:<. SUK« 8 KJt^<* 

[0 0 5 5] *SHK«tfH:, l^n^^3*W^ 

[0056] roaajfeaiasjsjtisiifcssv^Tt. ^-r 

[0 0 5 7] 

u^^mm^mmm i csraBifcufc^^— ^*«<> 

©lgaiaSrH8»n*-t- 0 *i* PJfB?g<Oig53feK9A6 1 (O 

«Iic7^;V77^S i ^^>fc^ettSr«po«-J|sf 

*) dSf^6>*i/"CV^5 0 i<DK5Wy ^K05fiM-eEI 
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LT|S?S6 2-e*-t 5 ' h6 1 1 ^P>i£5>*vttfcffl 

K 7 A fcfciKSS: 7^6 5 -e^SdS^ffitc^o T <f ? P $ 
[0 0 5 8] £T#?§8m-.fc5ge*£M3§ft!giS£3r 

f2> UtESH'T W 6 1 2 t c s' K V XX7 M6 13 
t T?*MiS*iN J^X©*!/!***** K?A6 1 ±KHf4S 

[0 0 5 9] *3ttt«fcJ:*T.tf. rcDlgTt^TW^- 

&mfea>7v >- h-v?' k, ««»©#:/ y 

[0 0 6 0] 

$§3felM y ^SrH^-f •SifcasnrtBT?*)?), r©J;5 
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